Purpose -The increased need for, and maintenance of, infrastructure creates challenges for all agencies that manage infrastructure assets. To assist with these challenges, agencies implement asset management systems. This exploratory research investigated and compared the importance of barriers faced by agencies establishing transportation asset management systems in the US and Libya to contrast a case of a developed and developing country.
INTRODUCTION
It is important to manage infrastructure assets, especially those in transportation, systematically in both the construction and maintenance phases (FHWA 2007; Uddin et al. 2013 ). In particular, reliable and safe transportation can enhance a country's economy and the quality of life for their citizens (Cooksey et al. 2011; Osei -Kyei and Chan 2015) . In many developed countries, asset managers are concerned with the future ability of their physical facilities to match increasing public demand for infrastructure by maintaining and replacing aging assets Grussing 2014) . For instance, asset managers within the United States (US) need to invest approximately US $3.6 trillion in all infrastructure sectors by 2020 (RepCard 2013) . In developing countries, asset management is becoming increasingly essential, especially given the impending population growth and infrastructure needs within these countries (Elhakeem and Hegazy 2012) . These needs will impact the infrastructure expenditures of developing countries (excluding operation and maintenance), which experts expect to rise from 0.9 to 2.3 trillion by 2020 (Bhattacharya et al. 2012) . Unfortunately, while asset management is critical in both developed and developing country contexts, there is a dearth of literature that addresses the implementation of asset management systems in developing countries.
Formal asset management approaches offer a promising way to optimize infrastructure resources. While different asset management definitions exist (BSI 2008; FHWA 2007; IIMM 2011; Pocock et al. 2014) ; this paper defines asset management as a "decision-making framework guided by performance goals, cover [ing] an extended time horizon, draw[ing] from economics as well as engineering, and consider[ing] a broad range of assets" (FHWA 2007, p.3) .
Despite the tremendous current and future growth of infrastructure assets in developing countries, many developing country agencies do not yet have a systematic process to manage their assets (Alkilani and Jupp 2012; Gwilliam 2003; Heravi and Hajihosseini 2011; Mushule and Kerali 2001; Pinard 1987; Sohail et al. 2002; Wijnia 2009 ). However, as these countries develop asset management systems, they need to understand the barriers they may face when implementing these systems. Therefore, this research explores the barriers in the establishment of an asset management system, focusing specifically on two contexts-the US and Libya-to compare and contrast barriers from a developed and developing country context.
LITERATURE REVIEW ON POTENTIAL ASSET MANAGEMENT BARRIERS
Since the 1990s, agencies in developed countries have implemented asset management systems with a goal of improving efficiency and preserving asset value through timely and cost-effective decisions. To determine potential barriers, the research team first conducted a literature review, searching for articles related to asset management implementation barriers, challenges and/or difficulties that agencies/organizations faced during their effort to implement infrastructure management systems . In addition, the research team analyzed frameworks for asset management systems within four main standards: FHWA (FHWA 2007 ), PAS 55 (BSI 2008 , IIMM (2011), and AASHTO (2013) . From this review, the authors identified the barriers that are explored in this study.
This in-depth literature review resulted in a comprehensive list of potential barriers for implementation of asset management systems. The research team combined similar barriers proposed by previous contributors in order to summarize and condense these barriers. For instance, three challenges -no long-term plans, no integration among departments, and no integration among systems' objectives such as pavement and bridge management systemswere grouped into a common barrier named 'lack of strategic plans for organizations'. Following this procedure, the authors identified 28 potential barriers for implementing asset management in an organization. The research team then grouped these barriers using the affinity diagram technique (Carnevalli and Miguel 2008) into seven macro classification categories, including: planning/decision making; managerial / organizational; information resources; human resources; social; finance resources, and local knowledge. For instance, 'lack of recognizing budget constraints' and 'shortage of financial resources' were affinity grouped into the category 'Finance Resources'. Table 1 presents the 28 barriers, along with the primary references for each barrier, according to their grouped categories. These grouped categories are discussed briefly below. Vanier (2001) emphasizes the importance of planning and decision making in asset management. The goals of asset management have to be consistent with the strategic goals of the agency (Schraven et al. 2011; Arif and Bayraktar 2012) . If strategic plans, along with longterm measurable goals for these plans do not exist, then differences emerge and escalate between individuals, departments, and divisions (Amekudzi et al. 2002) . In addition, processes need to be in place to manage and control the assets and resources efficiently (McNeil et al. 2000; Hassanain et al. 2003 ) and investigate and consider stakeholder's needs (Poister et al. 2013; FHWA 2007; Schraven et al. 2011 , Shiferaw et al. 2002 .
Past research has indicated the importance of strong leadership to support the implementation of the asset management system (Cooksey et al., 2011; Lizarralde et al. 2013; Brunetto et al. 2014) . This implies that top management has to support the implementation, provide resources (Mizusawa and McNeil 2006) , ensure clarity in expectations, scope and job descriptions (Arts and Van Lamoen 2005; Atkinson et al. 2006; PMI 2013; Ziara et al. 2002; Shiferaw et al. 2012) , and ensure that communication channels exist between departments (Vanier 2001; FHWA 2007; Hawkins and Smadi 2013) . Management also needs to establish and ensure that monitoring procedures, criteria, and standards are available and used (McNeil et al. 2000; Moon et al. 2009; Arif and Bayraktar 2012; Mizusawa and McNeil 2006) . Standards for obtaining, documenting, sharing and tracking data are also needed, with authors pointing to the lack of these standards as the root cause of many asset management issues (FHWA 2007; Cooksey et al. 2011; Hawkins and Smadi 2013) . Without data there is no information, and without information, the decision making process fails (FHWA 2007; PMI 2013) . Furthermore, data cannot be integrated or shared, making knowledge sharing difficult across departments within an organization (Halfaw, 2008; Ugarelli et al. 2010) or across agencies (FHWA 2007) .
The skills shortage within the construction sector is noted by many researchers (e.g., Yankov and Kleiner 2001; Dainty et al. 2004; Lobo and Wilkinson 2008) , and asset management programs require that these individuals also have adequate knowledge of asset management systems or receive training (Smadi and Akili 2006; FHWA 2007) . This need for specific knowledge causes additional challenges for human resources when hiring and requires additional training.
Reluctance or resistance to change has been thoroughly analyzed (Oreg et al. 2013 ) and can occur (1) whenever an infrastructure asset is deployed (Garande and Dagg 2005) and (2) when an asset management system is implemented (Hawkins and Smadi 2013) . Resistance to change needs to be anticipated by recognizing stereotypes likely to resist change (Davis and Songer 2009) and having leadership create well-designed strategies in advance of deployment (TraderLeigh 2002) .
Funding is required in order to operate, maintain, and renovate current infrastructure assets. Over the last decade, several authors have highlighted the increasing shortfall in public funding in different sectors and countries (FHWA 2007; Uddin et al. 2013; Grussing 2014) .
Several barriers were noted regarding local knowledge. A lack of local knowledge may increase the risk of using technical or organizational processes or models that are not compatible with local conditions (Wall 1993; Ofori 1994; Bakuli 1994; Sohail et al. 2004; Shiferaw et al. 2012) . Furthermore, studies have highlighted challenges from the lack of common objectives amongst different stakeholders that have different missions and agendas (FHWA 2007; Lizarralde et al. 2013) or from a lack of trust between the different stakeholders, which hampers the implementation of the asset management system (Ika et al. 2012) . Regulations that enhance accountability help to promote transparency and hamper corruption, which are particularly important for public projects. Table 1 summarizes the barriers considered in this study that formed the basis for the development of the survey questionnaire. We recognized that asset management systems are expected to play an increasingly essential role in developing countries given the estimated population growth and infrastructure needs within these countries (Ofori 1994; Gwilliam 2003; Lizarralde et al. 2013 ). However, we also found that they have rarely been considered in the academic literature (Rasolonjatovo et al. 2015) , with the notable exception of Pinard (1987) who identified barriers to implementing pavement management systems in developing countries. As a result, this research focused on the following research question: what are the barriers that infrastructure organizations face when establishing and implementing an asset management system and how do they vary between developing and developed economies? Poister et al. 2013; Shiferaw et al. 2002; FHWA 2007; Schraven et al. 2011 Lack of identified processes and control procedures (e.g., no consideration for budgets scenarios; no criteria to optimize use of funds; undefined repairs' strategies) Mizusawa and McNeil 2006; McNeil et al. 2000; Hassanain et al. 2003; Halfawy, 2008; Arif and Bayraktar 2012 Inconsistent decisions by the decision makers (e.g., the organization decides to build a wastewater treatment plant without taking into account a project to connect the network's pipes) Grussing 2014; Shiferaw et al. 2002; FHWA, 2007; Schraven et al. 2011; Arif and Bayraktar 2012; Vanier 2001; Flyvbjerg 2007 Managerial/ Organizational: Lack of top management support (e.g., no action decisions are taken about any management system development; no long term support of management plans; no implementation of planned criteria) Brunetto et al. 2014; Lizarralde et al. 2013; Mizusawa and McNeil 2006; Cooksey et al. 2011 Lack of communication channels within organizations and departments (e.g., different departments do not share their plans to create a general plan for the organization) FHWA 2007; Brunetto et al. 2014; Cooksey et al. 2011; Lizarralde et al. 2013; Vanier 2001; Yankov and Kleiner 2001 Lack of scope and job description within the organization/ agency (e.g., there is no clear identification of the responsibilities and authorities for managers in different levels in the organization) Atkinson et al. 2006; Arts and Van Lamoen 2005; Ziara et al. 2002; PMI 2013 Lack of performance monitoring (e.g., no clear criteria; no announced indicators; unclear procedures) Cooksey et al. 2011; McNeil et al. 2000; FHWA 2007; Mizusawa and McNeil 2006; Arif and Bayraktar 2012; Vanier 2001 (Continued) (Continued)
Barriers to establish asset management systems References Information resources:
Lack of data standard ( e.g., no processes for documentation; unidentified required data; unreliability and inadequacy of data; no use for the available data) Cooksey et al. 2011; Halfawy 2008; Ugarelli et al. 2010; Hassanain et al. 2003; Vanier 2001; FHWA 2007; Burns et al. 1999 Lack of data about the implemented phases of the plans (e.g., the organization does not know the actual and current projects stages) Departments unwilling to submit to overall framework ( e.g., individuals and departments do not want to change their traditional daily work, each department has its own plans and objectives) FHWA 2007; Cooksey et al. 2011 Resistance to change from local culture (e.g., people could refuse to delay their needs according to the organization's comprehensive plans, which were established based on the budget constraints and its availability) Davis and Songer 2009; Hawkins and Smadi 2013; Trader-Leigh 2002; Schuitema et al. 2010 Finance Resources:
Lack of recognizing budget constraints (e.g., organizations contract for more than they can afford) Burns et al. 1999; Wooldridge et al. 2001; Vanier 2001; Sohail et al. 2002; FHWA 2007; Benito et al. 2008; Acerete et al. 2009; Uddin et al. 2013 Shortage of financial resources (e.g., the organization could not cover the needed budget to run and update the system) Burns et al. 1999; Vanier 2001; Schraven et al. 2011 Barriers to establish asset management systems
References

Local knowledge
Infrastructure performance models are not specific to local conditions (e.g., organization uses performance prediction models with no consideration to the local conditions such as number of users and local environment; these conditions could be different from the original assumptions of the model) Cooksey et al. 2011; Vanier 2001; Halfawy 2008; RepCard 2013; Uddin et al. 2013; Grussing 2014 Using an incompatible technology with local conditions (e.g., very sophisticated systems, which are not compatible with other procedures) Using an incompatible operational process with local conditions (e.g., asking for specific data, which the operators do not have the tools to determine) Shiferaw, 2002; Bakuli, 1994; Wall 1993; Sohail et al. 2002; Javernick-Will & Scott 2010 Lack of regulations to enhance accountability (e.g., there are no regulations that force organizations to use a clear criteria in making their decisions, such as cost-effectiveness, to select among candidate projects) Sohail and Cavill 2008; Wooldridge et al. 2001; Burns et al. 1999; Benito et al. 2008; Acerete et al. 2009 Lack of trust between different organizations and departments (e.g., departments do not provide reliable information about their performance between each other, departments change data in the regular reports and meetings to be in good shape) Ika et al. 2012; Burns et al. 1999 Prevalence of corruption (e.g., at the government level, consulting level) Sohail and Cavill 2008; Kenny 2009; Nordin et al. 2011; Golden and Picci 2006; Bowen et al. 2012 Undefined contracting criteria (e.g., undefined processes for contracting type (delivery method) selection; undefined contract documents for different type of contracts; undefined procedures for contractors' selection) Mollaoglu-Korkmaz et al. 2013 , Kumarasawy et al. 2005 , Garvin 2010 Centralized decision-making (e.g., no permission for the branches to make any decisions; everything is done in the main office) Lizarralde et al. 2013 , FHWA 2007 Political participation interfering with projects' decisions (e.g., city's representative influences the decision makers in their selection of programs and projects to support his/her reelection) Flyvbjerg, 2007; Short and Kopp 2005; Lewis 2007; Acerete et al. 2009; Desbordes and Vauday 2007 RESEARCH METHOD
The goal of this research was to identify and assess the effect of barriers on the implementation of asset management systems. Moreover, this research aimed to explore whether the barriers to implementing asset management systems differed between the US and Libya as example cases of developed and developing economies. To solicit responses, authors targeted practitioners in the US and Libya who were involved in infrastructure management decisionmaking processes. Within this section, authors first describe the contextual setting of Libya and the US, followed by a description of the questionnaire and the data collection process. Finally, they explain the data analysis.
RESEARCH SETTING
For this study, the researchers selected two countries-Libya and the US-as representative examples of a developed and developing country context to identify and contrast barriers to implementing asset management systems. The World Bank (WB) classified Libya as a developing country (WB 2015) . Libya has a substantial roadways network -ranked 45/223 (CIA 2015)-as personal cars and road networks are the primary transportation modes within Libya. There is no public transportation within the cities and, other than airplanes, there is often no public transportation between cities. Geographically, Libya's greatest population growth during the last decade has been in its major cities. To represent the Libyan perspective, the research team solicited participation from practitioners within Tripoli and Benghazi, the largest cities in terms of population in the country. Libya was also selected for convenience due to the first author's knowledge of the languages, culture, and practice in transportation engineering.
The selection of the US as a representative example of a developed country's perspective was based upon the country's extensive experience with different infrastructure management systems. Moreover, it has the largest roadways network in the world -ranked 1/223 (CIA 2015) . Because US standards and specifications are the main references in Libya's engineering and managerial fields, comparing and contrasting these countries during the analysis is especially relevant.
To generalize the findings from this research, the authors provide general characteristics for both countries in Table 2 based on both the World Bank and the World Factbook (CIA 2015): To investigate potential barriers in implementing asset management systems, this research team administered questionnaires to practitioners. The practitioners were selected from public agencies (in both countries) and professional associations (in Libya). They needed to meet two conditions. The practitioners needed to be actively involved in infrastructure decision-making processes; and they had at least five years of experience in asset management, being selected from public agencies (in both countries) and professional associations (in Libya). The questionnaire contained three sections: the respondent's management experience, the barriers that affect the infrastructure asset management systems, and the respondent's contact information. Because one of the research goals was to compare the experience of implementing asset management systems in a developing country and developed country context, the authors first asked the respondent's the source of their experience -whether this was from developing countries, developed countries, or whether they had experience in both contexts. They were also asked about their current position and organization. This information was used to descriptively compare the two groups.
In the second section, some previous explanation was included about the Federal Highway Administration's asset management system framework (FHWA 2007) . This framework has three main phases (see Figure 1 ):
(1) Generating a framework, including establishing goals, policies, and strategic plan, determining tools and indicators, and enhancing communication about generating strategic plans within different stakeholders, resulting in an asset inventory list that rates infrastructure conditions. (2) Evaluation, optimization, and budget allocation, including establishing programs and selection criteria with consideration to the networks' performance, resulting in a reliable implementation plans in both long and short terms. (3) Implementing and monitoring, including collection of data on performance, satisfaction of infrastructure, updating infrastructure performance conditions, and implementation progress for the plans. This framework was provided to the respondents in order to provide a context for the whole process and unify the terminology for the participants allowing comparative assessments. Using this framework as a conceptual reference, the authors presented the 28 previously identified barriers (Table 1) under their affinity-grouped categorizations. Participants were asked to rate the effect of each obstacle on the establishing processes of the system, in the following way: How much of an effect do the following barriers have on implementation of asset management systems?
Using this framework as a conceptual reference, the authors presented the 28 previously identified barriers (Table 1) under their affinity-grouped categorizations. Participants were asked to rate the effect of each obstacle on the establishing processes of the system, in the following way: How much of an effect do the following barriers have on implementation of asset management systems?
To rate the effect of each barrier, the research team developed a 0-5 scale. The authors implemented (Saaty and Vargas 1991) a procedure for designing and defining the scale. Qualitative descriptions were provided for: 0, do not know: no idea about its effect on this stage; 1, very low effect: no extra time, no extra effort to overcome this obstacle; 3, moderate effect: extra time, extra effort to overcome this obstacle; and 5, very high effect: significant extra time, significant extra effort to overcome this obstacle. In addition, if a participant thought that there were additional barriers, s/he had the opportunity to suggest up to three additional barriers and rate their affect using the same scale.
The final section asked the participants about contact information, just in case the research team needed further clarifications on the answers or the respondents were interested in receiving a copy of the final research report.
DATA COLLECTION
The researchers piloted the questionnaire with three practitioners from Libya and two from the US to investigate the clarity and comprehensiveness of the questionnaire's design and content. Pilot participants were asked to comment on where the designed scale was appropriate and whether the questions were comprehensive. Participants did not identify new potential barriers, and all felt that the scale was appropriate; however, some assessment statements were rewritten based upon practitioners' advice. For example, we changed "Lack of consistent decisions based on clear criteria" to "inconsistent decisions by the decision makers" based on the feedback from the practitioners.
This research was exploratory; therefore, purposive sampling was conducted. In cases where the goal of the research is to approach a phenomenon, individuals can be purposefully chosen from the population to best analyze the primary phenomenon (Onwuegbuzie and Collins 2007) . To be included in the survey, participants had to have a minimum of five years' experience managing infrastructure systems. They also had to be responsible for, or involved in, the implementation process of asset management systems at either a state Department of Transportation (DOT) or the Federal Highway Administration (FHWA) in the United States; the Ministry of Infrastructure and Housing or the Ministry of Transportation in Libya; or at public and private consulting companies that worked in the US or Libya. We initially began administering the survey to people who fulfilled our research design criteria that we knew from our past work and research. We then asked them to identify additional colleagues who satisfied our criteria for inclusion with whom we could share the questionnaire.
Ultimately, through this process of working with federal and state agencies, we identified 160 potential survey respondents that fulfilled the criteria. These questionnaires were administered to agency members (94 from the US and 66 from Libya) using an online survey questionnaire (Qualtrics) from March to June 2013. Out of the 160 questionnaires we administered, 87 were returned, representing a 54% response rate. Of the 87 that were returned, 28 were excluded due to missing at least one of the following: the context of experience, cumulative experience, or current position and organization. The research team removed these responses from further analysis because of a lack of reliability in the information. Thus, the researchers ultimately analyzed 61 responses, which included 29 Libyan practitioners (44% of responses) and 32 American practitioners (34% of responses). Table 3 shows the respondents' descriptive statistics. 
ANALYSIS TECHNIQUES
The researchers used a two-step analysis for accuracy and completeness. First, the internal agreement among the respondents within each group was assessed separately. The authors used Kendall Concordance W test and investigated the mode's distribution. The Kendall test confirms the validity of the data for future analysis (Chan et al. 2009 (Chan et al. , 2010 . Based on the calculated p-value, the authors accepted the validity of the questionnaires' results for further analysis. After confirming the agreement in judging the responses for each group, an additional analysis was carried out to investigate the modes of the assessments for each barrier. Because it reflected a conflict among the respondents' opinions, any barrier with two modes distributed in two sides of the moderate-effect category was ignored in further steps of the analysis, because it meant that practitioners held conflicting opinions.
In the second analysis (country comparison), the barriers that showed agreement between the two groups were explored through the Mann-Whitney test. We used the Mann-Whitney test due to the ordinal nature of the data. This test is used to investigate if the two groups of practitioners have the same opinion (come from the same population) about the effect of these barriers (Siegel and Castellan 1988) . In accordance with similar research studies, any obstacle with a significance value less than 0.05 indicated that a large variation existed between the perspectives of the practitioners from Libya and the US. These results are presented in the following subsections. Examining modes gave an indication about the clarity of the barriers to the practitioners, as well as their patterns of understanding. Therefore, those barriers needed additional explanation and/or one-to-one discussion about their meaning. According to the data type, which is ordinal, the researchers calculated the median values for the rates of the barriers. These values were used to rate the barriers in each group of the responses, rating from 0 (do not know) to 5 (very high effect). Libyan responses presented one mode in all the rating results, showing consistency in the respondents' opinions. Within the US group, one obstacle, prevalence of corruption was in two modes. Eight responders rated the obstacle in two different categories (very low and high). Therefore, prevalence of corruption was not analyzed in the US group's obstacle list because it needs more explanation and/or discussion. Table 5 shows the median value for each of the barriers to implement asset management systems for Libya and the US. Median values for the barriers' effect ratings fell between 3 and 5 (moderate and very high effect, respectively); this observation reflected a small range of variation among the respondents of the same country. The Libyan respondents identified 25 out of 28 barriers as having a high or very high effect on the implementation processes of the system. Only three barriers were identified that had a moderate effect: resistance to change from local culture in the community; infrastructure performance models are not specific to local conditions; and using an incompatible technology with local conditions. In comparison, US respondents rated 14 of the 28 barriers as having high or very high effects of the system and rated 14 of the 28 barriers as only having moderate effects. Because three of the barriersresistance to change from local culture in the community; infrastructure performance models are not specific to local conditions; and using an incompatible technology with local conditionswere rated as having only moderate effects-rated 3 based on the assessment scale-by both countries, they were removed from further comparative analysis. 
RESULTS AND DISCUSSION
INTERNAL AGREEMENT
COUNTRY COMPARISON
To compare the two groups' responses, the authors isolated barriers that had a "high" or "very high" effect on the implementation of asset management systems. The findings showed 14 barriers that both groups identified as important. Eleven additional barriers are identified with "high" or "very high" effect according to the Libyan practitioners only. The researchers conducted the Mann-Whitney test for comparing independent samples to test the statistically significant differences for these agreements about the 14 barriers-agreement cluster. Only one obstacle -lack of trust between different organizations and departments -had statistically significant differences between the groups. This obstacle did, however, rate high in its effect in both groups' responses; thus, the researchers argue that it should be an important variable for discussion. 
INTERPRETATION OF THE RESULTS
This exploratory research provides insights into the similarities and differences in the barriers that developing and developed countries face. The statistical differences, although weak in some comparisons, provide a starting point for further explanation into the causes of these differences. Ultimately, a better understanding of these challenges will help infrastructure organizations enhance their organizational performance.
For more understanding of the ratings and the differences between the two groups, the researchers discuss the barriers by category and explore possible reasons behind these differences based on the literature and comments from the participants. The discussion will start with the 14 important barriers for both countries and then will discuss the 11 barriers that were only important for Libya. The discussion will be presented through the seven categories for convenience.
IMPORTANT BARRIERS FOR BOTH LIBYA AND THE US
Planning / Decision Making: The three identified barriers in this category were: lack of strategic plans for organization; inconsistent decisions by the decision makers; and lack of identified processes and control procedures. Those barriers reflect the importance of organizational planning for implementing asset management systems. Decisions must be consistent, and in line with long-term strategic plans for the organization (Smith 1992 ). In addition, agencies must have clear processes and procedures for employees to follow during implementation.
Managerial / Organizational: Four barriers were identified in this category: poor management of the existing infrastructure; lack of top management support; lack of communication channels within organizations and departments; and lack of performance monitoring. To establish an asset management system, practitioners in both groups emphasized that organizations should determine and evaluate the conditions of their current management systems. Identifying the strengths and weaknesses of the current management system is a critical step to build upon current systems (Dewan 2004; Gwilliam 2003; Lord-Attivor and Jha 2009; Razak 2009 ). In addition, top management support has an essential role in enhancing the success of the asset management systems' establishment (FHWA 2007; Hawkins and Smadi 2013; Smith 1992) . Another aspect, related to work performance, is the sensitivity and importance of developing communication channels between different departments and determining how those departments monitor, evaluate and control the quality of their work (Kulkarni and Miller 2003; Smith 1992 ).
Information Resources: Only lack of a data standard was considered as an important obstacle, based on both groups' ratings of potential barriers in this category. This obstacle relates to the difficulties of creating and finding forms for the data to be transferred and used between participants across different phases of the asset management system (Amekudzi et al. 2002; Cooksey et al. 2011) . These standards should be clear, understandable, and meaningful for all who will be involved across the establishment's phases (Kulkarni and Miller 2003) .
Human Resources: no trained staff is the only obstacle in this category that rated as an important obstacle. Organizations should focus on to enhance the probability of successful asset management implementation. The staff is responsible for implementing the plans. Without knowledgeable staff, the plans will not be translated into actions (FHWA 2007) . Moreover, any trials to establish an asset management system without trained people will decrease the probability of success. As one of the Libyan practitioners noted in the questionnaire comments, "training, quality control of the performance, and motivation of the staff are the most essential factors in the success of infrastructure management systems."
Finance Resources: Practitioners from Libya and the US agreed that two barriers were rated important in this category: lack of recognizing budget constraints; and shortage of financial resources. In general, finance is a primary component to success in the establishment and implementation of any infrastructure management system. Organizations should understand their budget limitations and design and plan their programs and projects according to those limitations (Alkilani and Jupp 2012; Sharaf et al. 2008; Vanier 2001; Walker and Jones 2012) .
Social: The only barrier judged as important by both groups was departments unwilling to submit to overall framework. A department's refusal to cooperate or change its traditional work style can lead to failure of infrastructure management systems (FHWA 2007) . Knowing the whole picture of strategic plans for the organization may help to enhance departments' willingness to comply with asset management plans and increase the probability of success (FHWA 2007) .
Local Knowledge: The practitioners agreed that two barriers were important in this category: lack of trust between different organizations; and departments and political participation interfering with projects' decisions. Trustful communication channels can save time and money by reducing rework and encouraging cooperative learning. Reliability of data and information has been found to increase the trust amongst the parties who will be involved across the life cycle of the assets (Mizusawa and McNeil 2006) . Politicians can also be barriers. One of the US respondents stated that "upper management's biggest fear [from implementing the asset management system] seemed to be the loss of power in decision-making." Meanwhile, one of the Libyan respondents said, "the political aspect dominates all decisions. This results in unplanned projects. Stakeholders are never taken into consideration."
IMPORTANT BARRIERS FOR LIBYA
The barriers that only apply to Libya represent the greatest contribution of this research, as they may be more broadly representative of developing countries that have similar characteristics. The Libyan respondents rated some barriers with a severe effect on the system where the US practitioners rated them with moderate effect. A discussion of the potential reasons for these differences, based upon the literature and questionnaire responses, is provided by category in the paragraphs that follow.
Planning / Decision Making: Libya's practitioners emphasized the importance of lack of knowledge about stakeholders' needs on system establishment. They realized that their decisions were based on the physical condition of the assets only, without considering the real needs of communities or developing any communication strategies (Kulkarni and Miller 2003) .
The US respondents did not rate this obstacle in the "important" range. (Dewan 2004; Gwilliam 2003) . Changing this principle will enhance the performance, productivity, and quality of departments' and agencies' outputs (FHWA 2007) . The information exchange will hopefully, in turn, reduce the required learning time across similar governmental units.
Human Resources: lack of knowledge transfer between consultants (outsources) and local owners; and shortage of human resources are the barriers rated "high" in this category. As mentioned in the common barriers discussion, staff personnel are responsible for implementing plans. Organizations may need to focus on improving the quality of their staff by transferring the knowledge to their employees, who will then be able to perform similar work in the future. In addition, organizations require an appropriate number of knowledgeable staff members to run the system efficiently and effectively.
Local Knowledge: Five barriers in this category were rated with a high effect (important) in Libyan responses: using an incompatible operational process with local conditions; lack of regulations to enhance accountability; prevalence of corruption; undefined contracting criteria; and centralized decision-making. Respondents encouraged organizations to build an asset management system based on minimum available information and data (Mushule and Kerali 2001) . Exporting a sophisticated system at the beginning will not support decision makers, but it can complicate processes and procedures and drive all parties to deny implementation. Practitioners also emphasized the role of accountability, which should be enforced through regulations (Lord-Attivor and Jha 2009). Agencies and organizations may need to work towards enhancing transparency at all levels of authority. Moreover, the involvement of a wide range of an organization's branches in decision-making processes increases employee dedication to, and responsibility for, system success. Employees begin caring about their organization's reputation and image as a whole (FHWA 2007) . Furthermore, announcing an organization's contracting processes and criteria will reduce corruption within work processes and procedures.
CONCLUSIONS, RECOMMENDATIONS AND FUTURE RESEARCH
This paper has presented the findings from a survey conducted with both Libya and the US as representative of developing and developed countries, respectively. The questionnaire examined the effect of 28 barriers, which were gathered through an intensive literature review. The assessment of the responses in each group led us to consider which responses were statistically consistent according to the Kendall Concordance test. The coefficients confirmed the agreement among the respondents' opinions in each group about the barriers' effect on asset management systems. The Mann-Whitney test results indicated that the two groups are statistically different in the opinions about only one of the barriers from the agreement cluster (14 barriers), although it fell in the "important" range for both groups. On the other hand, 11 barriers were rated in the "important" range in Libyan responses but "moderate" in the US group.
As predicted, most of the barriers under the lack of knowledge category, which relate to the political and regulatory conditions of the countries, were statistically different between the two groups. Moreover, lack of reliable information and data in Libya's organizations and agencies reflected in rating those barriers with "high" effect. Hesitance in establishing asset management systems in developing countries was reflected in Libyan practitioners' rating the effect of shortage of human resources higher than their US counterparts. Furthermore, enhancing the communication between different stakeholders is essential for trust's development among them. Finally, a decentralized decision-making structure is a critical perspective for more effect management to fitful the infrastructure's diverse needs.
This research illuminates the perspectives of a developing country, Libya, concerning the barriers to the implementation of asset management systems. Our results show that there are more similarities in barriers than differences. Overcoming political and regulatory barriers is essential to the success of any implementation of asset management in infrastructure organizations. Within developing countries, where regulations may be less developed and formalized, additional work should be done to investigate how the country context affects organizational decisions to implement asset management systems.
Finally, to investigate the reasons behind the differences and similarities in the two groups' assessments of the effect of the barriers in depth, the authors suggest conducting new research using the lens of diffusion of innovation theory. Such research will help to better understand the cycle of improvements in the implementation process of asset management in infrastructure organizations.
This study faced difficulties in obtaining a high number of responses from both the US and Libya. For the US practitioners, there was little direct benefit for their organizations because the findings were focusing on developing countries. Libyan practitioners showed more enthusiasm to participate; however, there was no clear and easy way to get their contact information on a large scale. Another limitation was having only two countries as representatives to both developed and developing countries. If we combine the above limitations, the authors recommend future research to include a larger sample size from different countries as representatives of both contexts. Increasing the size of the groups and incorporating different countries will increase the generalizability and the reliability of the findings.
For a more in-depth understanding of the results, the authors attempted to analyze the responses from federal/state employees in the US as one group and ministry/consulting in Libya as a second group. It would be interesting to explore the different perspectives, within each county, between the assets' owners and policy makers (e.g., state DOT vs. FHWA). However, the data set was not large enough to conduct a statistical analysis. Therefore, the authors considered this to be a limitation and a suggestion for future research. The authors expect that there are differences in their evaluation.
